mishaps in succession, the fault was more likely to lie with the gas than with the administrator. The smell varied a good deal. It was a mistake to rely too much on the smell, as after a few hours of work the sensitiveness of the nose became somewhat blunted.
Dr. F. H. McMEcHAN said that Professor Hallsley, of New Orleans, had done electrocardiographic work in connexion with propylene. This drug was used as an ane-sthetic in nine cases, in certain of which there was profound cardiac collapse after operation. He found in his laboratory that propylene, even in non-anmesthetic dosages, caused ectopic beats on the electro-cardiograph, and therefore Professor Hallsley had withdrawn his sanction of propylene as a clinical anesthetic. [July 15, 1926. Chairnan : DR. A. F. H. MCMECHAN. Dr. F. H. McMEcHAN (Chairman) said he would like to pay a tribute to the memory of one Englishman who to him had always stood for all that was best in anoesthesia, namely, Dr. John Snow. At one period in the history of anesthetics (about the time that Snow began his work) ansesthesia for surgical operations was on the point of being abandoned, because methods for its continuous administration had not been properly developed. Accordingly Snow made a wonderful study of respiration and of the diseases which might be caused by impure atmospheres. He went into his laboratory and, as a result, delivered back anmesthesia to the practice of medicine. Had it not been for Snow and his work on the subject he (the speaker) very much doubted whether there would have been anaesthesia as it was now known. Snow was the first of a group of men in the British Isles, in Canada and in the United States who had had the temerity to make research, both laboratory and clinical, serve the purpose of practical application.
On an Attempt to Alleviate the Acidosis of Aneesthesia.
ACIDOSIS in anesthesia has attracted considerable attention during the past ten years.
After much speculation and some controversy it has been definitely established, and in mlany instances frequently corroborated, that a true acidosis occurs in the anesthesia of chloroform, *of ethyl chloride, of ether, and to a less degree in that of nitrous oxide, of ethylene and of acetylene. The measure of a true acidosis is a lowering of the alkali reserve of the blood accompanied by an increase in its hydrogen-ion concentration. (The names of those who ae responsible for this information are: Carter [1] , Atkinson and Ets [2], Van Slyke, Austin and Cullen [3], Stehle, Bourne and Barbour [4], Leake, Leake and Koehler [5] , and Leake and Hertzman [6] . Again it has been shown by Stehle, Bourne and Barbour [4] , in the Department of Pharmacology of McGill University, that sodium and potassium are greatly increased in the urine after ether ansesthesia and more so when ether is preceded by morphine. Thus, it did appear that there occurs a neutralization of some acid or acids by these bases, and that the hypothesis of a compensatory migration of the alkali durirag anesthesia from the blood to the tissues could no longer be tenable. It next became desirable to know the acid or acids which passed out with the sodium and potassium, and further, if possible, to determine the source. Short [7] failed to find an increase of ketone bodies after anesthesia, and Leake, Leake and Koehler [5] could find no tendency to the accumulation of ketone bodies or lactic acid in the blood of dogs ansesthetized with ether or chloroform.
Stehle and myself presented data [8] which " indicate that the excess of base exereted after a period of ether or chloroform anesthesia is accompanied by an approximately equivalent quantity of phosphoric acid. The phosphoric acid appears to leave the muscles during the anesthesia and to sojourn in the liver until the resumption of kidney function after the recovery of the animal, when it is redistributed and partially excreted."
The ability of the liver to store this phosphoric acid seems to depend on the degree of depression of the kidney function, and, accordingly, on the depth of narcosis.
" When morphine is administered as a preliminary to etherization a marked excretion of phosphorus occurs as soon as the ether is begun. This is attributed to an action of the morphine upon the liver which renders it incapable of retaining phosphorus. It is suggested that the low alkali reserve and increased acidity of the blood in ether ansesthesia is due to the discharge of phosphoric acid from the muscles."
Our efforts have not been entirely devoted to laboratory work, for we have already published the details of observations on a series of human subjects operated upon at the Western Hospital, Montreal [9] . After ether, morphine and ether, chloroform and nitrous oxide there was a definitely increased phosphorus excretion in the urine. " The period of high phosphorus excretion does not always occur at the same relative time, but for the most part it is already evident in the course of ansesthesia. In the case of chloroform, the most pronounced increases occur in the post-anresthetic periods, and this is true also in those cases in which ether was preceded by morphine." This difference would appear to be due to greater depression of kidney activity. Ronzoni, Koechig and Eaton [10] report marked increases in the lactic acid content of the blood during ether antesthesia and correlate these with those of phosphoric acid; this harmonizes with the idea now held that the phosphates and carbohydrates are intimately associated in carbohydrate metabolism, there being a common precursor, as pointed out by Embden [11] in the form of a hexose phosphoric acid combination called " lactacidogen."
In accordance with these considerations of the acidosis of anesthesia, and with the fact that the antesthetized individual loses sodium and potassium phosphates, it was thought advisable to administer these salts in somewhat the same proportions and quantities in which they were excreted. Two solutions were made up and labelled " A " and " B." One (" B ") was distilled water with just enough magnesium sulphate to render the taste similar to that of the phosphate solution. This was used as a blind. The other (" A ") was composed of 100 grm. KHCO3 and 358 grm. Na2HPO4: 12120 in two litres of water; of this 65 to 80 c.c.
were in some instances taken in a tumbler of water by mouth one hour before the time set for operation, and in other instances it was given in 1,500 c.c. to 1,700 c.c. of distilled water by the rectum, as soon as the patient was returned to bed, and as rapidly as was commensurate witlh its retention. In each case a questionnaire was filled in by some disinterested person-nurse or house-surgeon, who did not know the nature of the investigation-setting forth the following: (1) Pre-anwesthetic medication; (2) anesthetic and method; (3) operation: (4) its length; (5) the time of return of consciousness, and (6) the extent of nausea. At once it is admitted that there are some factors which it is impossible to control, such as the peculiarities of the individual patient, the nature of the operation and its duration. I admit, too, that the results would be more convincing if the number of cases observed was greater. I have to thank Drs. Samuel Johnston and W. Easson Brown for their kind assistance in obtaining about one-half of these results at the Toronto General Hospital. Naitsea with solution "A "-phosphate mixture. Nausea with solution " B "-a blind. From these percentages it may be seen that there was less nausea in those patients who had had the phosphate solution. Again, calculating the average number of minutes of return to consciousness as against the duration of anesthesia we find that with solution " A," 100 minutes of antesthesia required 131 minutes for recovery, whereas, with solution "B," 100 minutes of antesthesia required 141 minutes for recovery. Next, in terms of nausea, let us compare the results in those who had had morphine and atropine with those to whom none was given for both solutions, and they may be seen from the tables. Nausea with solution "A "-pbosphate mixtuire. With solution " B "-blind.
Morphine and atropine had been given. Morphine and atropine had been given. These facts are presented for what they are worth, and although they are rather meagre yet the following considerations are offered in their support:-(1) Nearly all of the cases reported upon received the phosphate mixture by mouth.
(2) A certain definite but undetermined number of these were nauseated and vomited the solution either before anesthesia or at induction; for this reason it seems a better plan to administer the solution by the rectum immediately after operation, and this is the method now adopted as a routine.
In conclusion, Nothmann, Wagner and Guttmann [12] of the Medical Clinic of the University of Breslau, have observed the changes in electrical excitability as well as the appearances of clinical signs (Chvostek's, Trousseau's, Mann-Erbsche's and Schulze's) in man when inorganic and organic potassium and sodium salts in acid, alkaline and neutral forms were administered by mouth and intravenously. They found that all of the potassium salts caused increased excitability. This potassium-ion effect was influenced by the nature of the anion, being greatest with that of the phosphate. The excitability was increased when the solutions were alkaline and diminished when acid. It should be desirable to increase excitability after the depression of an anaesthetic. Further, just recently Cloetta and Thomann [13] , who have carried out some physio-chemical studies on the theory of narcosis at the Pharmacological Institute of the University of Zurich, present data to show that the calcium content of the blood is lowered from 8 to 15 per cent. quite regularly in the narcoses of ether, alcohol and somnifen (a barbituric acid derivative). This change runs parallel with the narcosis; as recovery takes place the calcium content returns to normal. With the administration of phosphates they found that sleep was shortened.
Dr. MCMECHAN (Chairman) said that before the meeting proceeded to discuss Dr. Bourne's paper there was a supplementary paper to be heard. In the discussion of his topic Dr. Bourne had laid stress on kidney function in relation to the acidosis of anesthesia. The meeting was now to hear from Dr. Botsford, of the University of California, somlething in regard to the supplementary work which had been done clinically and experimentally on the kidney function in its relation more particularly to nitrous oxide anaesthesia.
Anaesthesia in Urological Surgery. By MARY BOTSFORD, M.D. (University of California). THE choice of anesthetic in urological surgery has been the subject of much discussion and investigation in the past few years. That ether and chloroform inhibit kidney function is a well established fact, explained by Cushny as being due to the reduced blood-pressure and impaired aeration of blood.
The great progress that has been made in the development of local anesthesia makes it the ideal method for the selected patient; but for the large proportion of cases where general anesthesia is necessary nitrous oxide best meets the requirements of urological surgery. Unlike ether and chloroform it has no effect upon blood-pressure other than to cause a rise during secondary saturation when the oxygen percentage is reduced. As nitrous oxide is not eliminiated by the kidneys, its obvious advantage has led to its becoming the anesthetic of choice in most urological clinics where a general anesthetic is indicated, and therefore the question of withholding the preliminary morphine, which influences so strongly the course of nitrous. oxide anesthesia, becomes a matter of great interest to the anEesthetist.
The work done by Haines and Milliken in the Surgical Research Laboratory and the Department of Urology, Graduate School of Medicine, University of Pennsylvania, on the subject of the renal effects of morphine and atropine with ether ansesthesia, suggested a.
